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ORCLE Program Metrics 

I Phase Event Metric Criteria I 

Flight Demo 
[Range TBD, Flight G o v e m e n t  

Test Furnished] 

RANGE DEMO of HYBRID FSOiRF Link 
Mountain top to Mountain top as surrogate Air-to-Air [-50 km separation) 
Mountain Top to  Ground as surrogate Air-to-Ground Link [-I2 km separation) 

Measure GTT 
LCA 385% 
MDR 3 2 R  Gbps 

MRR MDR 345Mbps at 12 km 
Pointing. Acquisition, &Tracking operational, Model performance for conditions in Korea during July f o r  

a I 0  node hybrid ndwork over a 4€II km TOTAL RANGE w i th2  ground nodes 

FLIGHT DEMO - Ground-to-Air-to-Air o f  HYBRID FSWRF Link 
Measure GTT 
LCA 385% 
MDR 3 2 R  Gbps 

FLIGHT DEMO -Mobile Ground-to-Air 
Model performance for conditions in Korea during Julyfor a 2 0  node hybrid nehork  over a 100l km 

TOTAL RANGE with 2 ground nodes 
MRR MDR 345Mbps a t20  km 
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ORCLE System Overview 
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ORCLE Node Configuration 
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Optical Terminal Types 

F 
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Bronze I 
7 - 1  

Silver 

1 -  
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Tactical Common Data Link Hardware 7+ 
+ ORCLE is RF agnostic 
+ TCDL-N (Navy) converted to Annex B 
+ KuBand 
+ Rates Utilized: 10.71Mbk possibly 45Mbk 
+ Interfaced to router via l O / l O O  Ethernet 

Airborne Terminal 
Eq ui pment 

F-9 

STE 
Surface 
Terminal 

Eq ui pment 
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RPA I P h s e  I Ground Link and Network Test--October 2005 
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White Sands October 2005 
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November 2005 Test 
Lockheed Martin Akron I .6 km Range 

Link Metric5 Data and Video Generabd by Tewy Gibbons @ MIT/LL a*,Ywb# i 
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July I I 2007 

ORCLE Phase 2 

+ Awarded March 2006 
+ Utilize hardware from Phase I 

- Additional hardware as required 

+ Repair Damage from WSMR 
+ Incorporate upgradeslLessons learned 
+ Added 2 WSMR Tests 
+ Flight Test Originally Planned Nov 2007 
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Program Objective 

+ Develop physical hardware and protocol software to demonstrate a hybrid 
free space opticallradio frequency mobile airborne communications 
network consistina of active and passive terminals 

1 2 Optical Terminals 
1 2 RF Terminals: 35'antenna; 20 watt R 
1 Routing and Storage System 
1 40 Seconds of Storaw @ 2 5  G b p  

d * 
w 

. Optical Ter mi nd . R F  Terminal: 35'antenna; MlhQtt RFE 
m 4 0  Seconds of S t m a p  a 2 5  G b p  

1 Co mbi ned Aperture Terminal 
1 Internet Connectivity 
1 40 Seconds of Storaw @ 2 5  G b p  
1 Link Performawe Andwis S e e m  

P 

1 Monitoring Station 

F 
L 
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September 2006: Network Testing 
Optical Path: 6 GB files: RF Path: 22 MB 

Out of Sequence packets = 0 ;  Dropped packets = 0 
2.4 Gbps sustainable data rate 

SG 4: Optical Only, No Storage 
Space Shuttle Launch Video 

SG 3: Optical Only, With Storage 
Matrix “Lobby Segment” 

SG 2: OpticaURF Switchover 
Predator 

I Q td m a - Link Meirics Data and Video Generated by Tewy Gibbons@ MIT/Lk July 1 1  mu$ 
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ER=2 Aircraft Installation 

r 
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ER-2 - Physical Components 

Network Terminal Control 

TCDL 
Lmk I F  Assy 

I 
I 

3FA 

i E- STORAGE 17 RIT 

I 
L ?- ROUTER S h e r  Power 

Supphs IJ L I 

A= 
optical 
Modem 

13 RIT 
A 7 RU. 

LI 
Total rack R.U.5 avzildde = 31 
Total rack R.U.5 used = 31 

Total rack weight dimate= 605 lb5 
Total rack p w r  needs =6.5 KW 

Total rack  R . U s  &lable = 31 
Total rack  R . U s  u z d  == 
Total rack  w igh t  &i mate= 770 Ibs 

Total rack  p m r  n e d 5 =  9.4 KW 

Rack m-t 
Height 5$ %indi.es 
Deprn: 29in&es 
wim: r9indi.es 

Y . . .  
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Air Node 2: Rolling Aircraft Selection 7't 
NASA B 757 

;- 
_ .  

h 

C-135 ACAT 
July I I 2007 

C-135 Big Crow 
I 8  
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Optical Windows 

Surmet on USAF contract to manufacture windows 
Circular flats and associated bezel mounts 
Requirements determined by Aircraft typehcation 
Design finalized once an aircraft selected 
- Thickness & Bezel mounted TBD 
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Air Node 2 Portals Antennas 

July I I 2007 

Gold Portal (2 units’] 

Gimbal: None - PRA 

F O R : +/- 5 5 de g re e s 

Telescope: I Ocm 

Weight: -9Olbs 

Power: 12OV 6OHz 

RF Portal (2 Units) 

Gimbal 

FOR: 2pi 

Beamwidth: 8 deg 

Gain 15 db 

20 

hmrnued fnr Pddic  Release. Di sbibuti m U d i  rrited. DAR P A Case 9796 



Air Node 2 System Racks 

17 
Silver 

1 I I 
TCDL 

Lmk I F  Assy 
TCDL 

L d i  IF Assy 

19 R.U. 1 EDFA EDFA 
24 
FLU. 

17 Ru Adapt& 
optics control 

Equipment 
Gold Portal 

VME Chassis 

APE ms 

I F  Assy 

-I 
7 

R.U. 
12 R.U. 1 

13 Ru rn UP S  

m U P S  
J 

Total rack R.U.5 a u i l d d e  31 
Total rack R.U.5 w e d  = 31 
Total rack weight estimate= 605 I b5 

Total rack p w e r  needs =6.5 KW 

v 
Total rack R . U s  &lat ie  = 3 1  

Total rack R . U s  u z d  == 

Total rack w i g h t  &i mate= Ti 

Total rack p m r  n e d s  = 9.4 I 

Total rack R.U.5 auaildde = 31 

Total rack R.U.5 used = 31 

Total rack weight estimate= 605 I bz 

Total rack p w e r  needs 6.5 IWi 

Note: 4 Rack contains 
second modem kit 
and tect equipment 

July I I 2007 2 1  
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Ground Test Van (USAF) 
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Ground Node = Physical Components - 
Network 

17 RIT 

WBIPILCrnIBDL 

STORAGE 

ROUTER 

I FCWEkSTFFTY 

Bronze Portal Control 

Lmk I F  Assy - L35m 
R.F. 

c;srr 
24 RU. 

N*& EDFA 

I I 
- .  I E- 

J 
opti 3l 
Modem J 

Total rack R . U s  &lable = 31 
Total rack R . U s  u z d  == 
Total rack wight  &i mate= 770 Ibs 

Total rack p m r  n e d 5 =  9.4 KW 

- I 
7 RU. 

LI 
Total rack R.U.5 avzildde = 31 
Total rack R.U.5 used = 31 

Total rack weight d imate= 605 lb5 
Total rack p w r  needs =6.5 KW 
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July I I 2007 

Program Halted for Restructure 7?f 

.New Program: ORCA 

.New Customer 

.New PIatform(s) 
eTRL6 Hardware @ completion 

Stop Work Order Issued 31912007 
Submitted close-out proposal 511 812007 
Close-out efforts in-process 
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